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Claim 

A type of marine branch device of a subscriber optical cable characterized by the 
following facts: a ground conductor set in a submarine optical cable is connected to the sea 
bottom via the marine branch device; in this constitution, on the outer periphery of at least one 
submarine optical cable, the ground conductor with an insulating covering is further set for a 
prescribed distance from said marine branch device; the end portion of the ground conductor is 
comected to a split type ground electrode jfixed via an electroconductive outer member. 
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Detailed explanation of the invention 
Industrial appKcation field 

This iQvention pertaios to a type of marine branch device used for a submarine optical 

cable. 

With progress in optical transmission technology, submarine optical cables have replaced 
submarine cables. In tMs case, when a submarine optical cable is to be laid between three or 
more sites, id order to lower the cost, it is preferred that marine branch devices that can branch 
and combine optical signals be used. 

For submarine optical cables that are branched and combiaed with said marine branch 
devices, for relays, etc. set as hardware on them, in addition to the power feeding system of the 
principal submarine optical cable, there should also be a power feeding system for the branched 
submarine optical cables, as shown in Figure 3. 

Figure 3(a) is a diagram illustrating schematically the main features in laying submarine 
optical cables. Figure 3(b) is a diagram illustrating a power feeding system. When a submarine 
optical cable (with submarine optical cable (2) and submarine optical cable (3) connected to each 
other as shown in the figure) is laid in the sea between land sites A and B, in order to feed power 
to relay Mi of the submarine optical cable, as shown in Figure 3(b), the (+) of a power source is 
connected to land site A or land site B, and the (-) of the power source is connected to the other 
land site. 

Then, when the submarine optical cable is laid between land sites A and B, as well as 
another land site separated firom both land sites A and B via sea, such as island C, marine branch 
device (1) is set at the connection point between submarine optical cable (2) and submarine 
optical cable (3) that connect land sites A and B. In said marine branch device (1), the optical 
fibers in submarine optical cable (2) and submarine optical cable (3) and the optical fibers in 
branched submarine optical cable (4) to island C are connected. 

In this case, in order to feed power to relay M2 set midway on branched submarine 
optical cable (4) and the controller set in marine branch device (1), a ground electrode is set at 
point D near marine branch device (1), and a (+) electrode is connected to island C. Due to the 
current flowing in the ground electrode, if metal objects exist near the ground electrode, such as 
the case of the marine branch device, etc., electro-corrosion of the metal objects takes place. In 
order to prevent electro-corrosion, the ground electrode should be set on the sea bottom at a site a 
few hundred meters firom marine branch device (1). 

For the marine branch device, there is a demand for a lower cost and easier laying 
operation. 
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Prior art 

Figure 4 is a partially cut plan view illustrating the constitution of a conventional marine 
branch device. 

For the main body of marine branch device (1), on one end surface of the cylindrical 
case, submarine optical cable (2) on one side and ground cable (5) are led in side-by-side. On the 
opposite surface, submarine optical cable (3) on the other side and branched submarine optical 
cable (4) are led in side-by-side. 

Said submarine optical cables (2), (3), branched submarine optical cable (4) and ground 
cable (5) are fixed on the case of the main body of the marine branch device by means of cable 
anchoring parts (10), (11), (12) and (13). 

Also, these cables are led through gas-tight sealing portions (8), (9) iato branching part 
(7) inside the case of the branching device. 

Ground cable (5) with the same structure as that of submarine optical cable (2) has a 
length of about 1000 m. An intemal power source line feeds power to marine branch device (1), 
and at the same time, it is connected to the power source line of branched submarine optical 
cable (4), 

The terminal of said ground cable (5) is sealed. The jacket is peeled to expose the power 
source line. Ground electrode (6) made of a conductive metal, such as a titanium alloy, is 
connected and installed on the outer periphery of the exposed portion to realize grounding in the 
sea. 

Problems to be solved by the invention 

For the aforementioned conventional marine branch device, a total of four cables, that is, 
two submarine optical cables, one branched submarine optical cable and one ground cable, are 
led into it. Cable anchoring parts are formed for them. As a result, the structure is complicated, 
and the cost rises. In addition, a large quantity of expensive titanium alloy is used for the ground 
electrode, and this is undesired. 

Also, the operation on the layiag ship for connecting the four cables to the marine branch 
device is complicated. 

Means for solving the problems 

In order to solve the aforementioned problems of the prior art, this invention provides a 
type of marine branch device of a subscriber optical cable characterized by the following facts: 
on the outer periphery of at least one submarine optical cable, a ground conductor with an 
insulatiag covering is further set for a prescribed distance from said marine branch device; the 
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end portion of the ground conductor is connected to a split type ground electrode fixed via an 
electroconductive outer member. 

Operation of the invention 

According to the means of this invention, a portion of the submarine optical cable on the 
side of the marine branch device forms the ground cable. Consequently, only three cables are led 
into the marine branch device. As a result, the operation for connecting the cables becomes 
easier. 

Also, the number of cable anchoring parts decreases, the structure becomes simpler, and 
expensive material is used only in a small quantity for the outer line. This leads to a lower cost. 

In addition, since the ground electrode is of a split type, it is possible to install the groimd 
electrode on the terminal of the ground cable without cutting the submarine optical cable. 

Application examples 

In the following, this invention will be explained in more detail with reference to an 
application example with reference to figures. The same part numbers are adopted throughout the 
figures. 

Figure 1 is a partially cut cross-sectional view of Apphcation Example 1. Figure 2 is a 
cross-sectional view of a ground cable. 

In Figures 1 and 2, on the end surface of one end of main body (41) of marine branch 
device (40), submarine optical cable (20) is led in. On the end surface of the other end, 
submarine optical cable (3) and branched submarine optical cable (4) are led m. 

As shown in Figure 3(a), submarine optical cable (20) corresponds to submarine optical 
cable (2) connected to land site A. 

On the outer periphery of submarine optical cable (20), as shown in detail in Figure 2, 
ground cable (30) is set for about 500 m from main body (41) of marine branch device (40). 

On the periphery of submarine optical cable (20), plural optical fibers (21) are set 
side-by-side in a spiral shape. On the outer periphery of the optical fibers, tension members (22) 
are set side-by-side via an insulating layer. On the outer periphery of tension members (22), 
power source line (23) made of, say, steel pipe, is set, and on the outer periphery of power source 
line (23), insulator layer (24) (made of, say, polyethylene) is formed. 

On the outer periphery of iusulator layer (24) of submarine optical cable (20), ground 
conductor (25) made of, say, a knit steel wire, is set. The outer periphery of ground conductor 
(25) is covered by jacket (26) made of polyethylene. 
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Ground conductor (25) of ground cable (30) formed on the outer periphery of submarine 
optical cable (20) is connected to the power source line of submarine optical cable (4) on the 
branch side in branch part (7). 

For the terminal of ground cable (30), jacket (26) is peeled, and a cylindrical conductor 
made of an inexpensive electroconductive metal, such as berylUmn copper alloy, is spHt into two 
portions in the axial direction to form spUt type ground electrode (31), which is adhered to the 
outer peripheral surface of ground conductor (25). The two end portions of stepwise 
semi-cylindrical ground electrode (31) having small diameter portions on the two ends are 
covered with jacket (26A) formed by simultaneous molding with jacket (26), and they are 
integrally fixed together with jacket (24) of submarine optical cable (20). 

On the outer peripheral surfaces of ground electrode (31) and jacket (26 A), outer line 
(32) made of a hard and electro-corrosion resistant electroconductive metal plate, such as 
titanium alloy hoop material, is wound by means of an overlapping method. The two end 
portions of outer line (32) are fixed by winding with fixing wire (33) made of the same material. 

Manufacturing of said ground cable (30) and installation of ground electrode (3 1) can be 
performed easily beforehand in operations without cutting submarine optical cable (20). 
Consequently, high quantity and sufficient rehability can be realized. 

Also, since ground electrode (31) and jacket (26A) are protected with hard outer Une 
(32), they are not damaged in the laying operation. 

Also, for marine branch device (40), since only three cables are actually needed, the 
structure is simple and the cost is low. 

Effect of the invention 

As explained above, according to this invention, a ground cable is set on the outer 
periphery of a submarine optical cable. Consequently, the constitution is simple, and the cost is 
low. Also, the operation for connection of cables becomes easier. These are excellent effects in 
practical application. 

Brief description of the figures 

Figure 1 is a partially cut cross-sectional view of Apphcation Example 1 of this 
invention; 

Figure 2 is a cross-sectional view of the ground cable. 

Figure 3(a) is a diagram illustratihg the main features in laying a submarine optical cable. 
Figure 3(b) is a diagram illustrating the power feeding system. 

Figure 4 is a partially cut plan view of a conventional marine branch device. 
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In the figures, 

1 , 40 Marine branch device 



2, 3, 20 Submarine optical cable 

4 Branched submarine optical cable 

5 Ground cable 
6,31 Ground cable 

8, 9 Gas-tight sealing portion 

10, 11, 12, 13 Cable anchoring part 

21 Optical fiber 

23 Power source line 

25 Ground conductor 

26, 26A Jacket 

30 Ground cable 

32 Outer line 

33 Fixing line 
41 Main body 




Figure 1 
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Figure 2 
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